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Luminosity Collected
ALEPH has collected L =209 pb−1
above
√
s = 200 GeV this year




Sept 5 154 77
After
Sept 5 55 48
Total 209 125
ALEPH eﬃciency has been 95.8%!
ALEPH Preliminary





























31 Aug  154 pb-1







200 202 204 206 208
40% of luminosity above L=206 GeV collected after September 5
THANKS LEP!
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Analysis Strategy
ALEPH adopts a two-stream analysis strategy when searching for the
Standard Model Higgs boson – Neural Network and Cuts.
Searches in the dominant channels, 4 jet and missing energy,
are performed with these two analyses–
Charged lepton searches are common to the two streams
The two streams are complementary–
the results are partially correlated, but have
diﬀerent sensitivities to systematic eﬀects.
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D a t a c o l l e c t e d b e f o r e S e p t e m b e r 5
A t t h e S e p t e m b e r 5 L E P C m e e t i n g ,
A L E P H r e p o r t e d a 3 . 9 σ ( 3 . 8 σ ) e x c e s s
i n t h e N N ( C U T ) b a s e d s e a r c h
T h i s e x c e s s w a s d u e t o s i g n a l - l i k e e v e n t s
w i t h m a s s e s a b o v e 1 0 9 G e V / c
2
c o l l e c t e d
a t e n e r g i e s a b o v e 2 0 6 G e V .
T h e a n a l y s i s s e l e c t i o n s w e r e d e t e r m i n e d b e f o r e t h e
s t a r t o f r u n n i n g , a n d r e m a i n u n c h a n g e d .
O u r m o s t s i g n i ﬁ c a n t c a n d i d a t e s h a v e b e e n
r e p r o c e s s e d u s i n g o u r ﬁ n a l d e t e c t o r c a l i b r a t i o n ,
w i t h n o s i g n i ﬁ c a n t e ﬀ e c t o n t h e r e s u l t
A l l c o n t r i b u t i n g e v e n t s r e m a i n i n o u r s a m p l e ,
a n d c o n t i n u e t o a p p e a r s i g n a l - l i k e .
P e t e r M c N a m a r a S t a t u s o f t h e H i g g s S e a r c h a t A l e p h N o v e m b e r 3 , 2 0 0 0
C h a n g e s s i n c e S e p t e m b e r 5
S i n c e t h e S e p t e m b e r 5 L E P C M e e t i n g , w e h a v e
c o n t i n u e d t o s c r u t i n i z e o u r d a t a
a n d a n a l y s i s p e r f o r m a n c e .
T h i s h a s l e d t o s m a l l c h a n g e s i n t h e
s i g n i ﬁ c a n c e o f t h e r e s u l t .
N N 4 - J e t v a r i a b l e p a r a m e t r i z a t i o n w a s i m p r o v e d
⇒ − 0 . 3 σ i n N N s t r e a m
C o r r e l a t i o n s b e t w e e n m a s s a n d N N o u t p u t
i n t h e 4 - j e t N N a n a l y s i s w e r e t a k e n i n t o a c c o u n t
⇒ − 0 . 2 σ i n N N s t r e a m
g → b b , g → c c r a t e s w e r e u p d a t e d
⇒ − 0 . 2 σ i n C U T s t r e a m
D e ﬁ n i t i o n o f S i g n i ﬁ c a n c e c h a n g e d t o m a t c h
o ﬃ c i a l L E P H i g g s G r o u p c o n v e n t i o n
⇒ + 0 . 2 σ i n b o t h s t r e a m s
T o t a l c h a n g e :
− 0 . 3 σ i n N N , − 0 . 0 σ i n C U T
P e t e r M c N a m a r a S t a t u s o f t h e H i g g s S e a r c h a t A l e p h N o v e m b e r 3 , 2 0 0 0
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Background Consistency - Up to September 5
Both NN and CUT analyses continue to observe a signiﬁcant






















105 107.5 110 112.5 115 117.5 120
Minimum (1− Cb) = 2.8× 10−4






















105 107.5 110 112.5 115 117.5 120
Minimum (1− Cb) = 1.0× 10−4
(equivalent to 3.8σ excess)
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Mass Plot - Total Sample
When all data are combined,
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Treatment of Excess
Treatment of the high mass events in the two streams are diﬀerent
In the CUT analysis, the events
are given weights which depend
































      ALEPH S/B=0.7
ALEPH Preliminary
NNOUTPUT
114 GeV sig(arbitrary norm.)










0.8 0.85 0.9 0.95 1
Significant Events
In the NN analysis, weight depends
on both mass and NN output
(3 events with MH > 109, NN≈ 1)
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When cuts are tightened, both
accept the same three four jet






























      ALEPH S/B=1.5
ALEPH Preliminary
The survival of these three
candidates indicates that they are
indeed quite signal-like
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4 b cand.
mH=110 GeV
           ±3 GeV
NN = 0.999
jet     b-tag:
     Z
1       0.99
2       0.84
     H
3       0.99











     112.8 GeV
NN = 0.997
jet     b-tag:
     Z
1       0.994
2       0.78
      H
3       0.993
4       0.999
Evis=
    252 GeV !
very bad
kin. fit!




assumption: 22 GeV in SICAL is beam related
 2 b cand.
HZ hyp.
mH=114 GeV
          ±3 GeV
NN = 0.996
jet     b-tag:
      Z
1       0.14
2       0.01
      H
3       0.99































The Likelihood Ratio, Q, is used to evaluate compatability of the
experiment with the background-only and signal+background hypotheses
ln (Q) = ln L(s+b)L(b) = −s+
∑
Qi
Where Qi = ln (
S+B
B ) is the event weight.
Events which are very signal-like will be given large event weights, while
background-like candidates will have event weights close to zero.



























100 105 110 115 120
The three large NN four jet



























Three candidates at 114 GeV/c2 are
given same weight in CUT analysis.
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Background Consistency - After September 5
No very signiﬁcant high mass candidates
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Likelihood Ratio - Total Sample















105 107.5 110 112.5 115 117.5 120
−2 ln (Q) minimum for NN:
-7.5 at 114 GeV/c2















105 107.5 110 112.5 115 117.5 120
−2 ln (Q) minimum for cuts:
-6.15 at 114.5 GeV/c2
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105 107.5 110 112.5 115 117.5 120
Minimum (1− Cb) = 1.1× 10−3






















105 107.5 110 112.5 115 117.5 120
Minimum (1− Cb) = 9.4× 10−4
(equivalent to 3.3σ excess)
PeterMcNamara Status of the Higgs Search at Aleph November 3, 2000
Exclusion Limits
Observing a large excess makes setting limits diﬃcult!
















106 108 110 112 114 116 118 120
95% Confidence Level from NN:
MH > 110.9 GeV/c
2 Observed
MH > 114.2 GeV/c
2 Expected
















106 108 110 112 114 116 118 120
95% Confidence Level from CUTS:
MH > 110.4 GeV/c
2 Observed
MH > 113.7 GeV/c
2 Expected
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Summary
ALEPH has analysed 209 pb−1 of data
with energies above
√
s = 200 GeV.
Three very signal-like four jet candidates
with masses above 109 GeV/c2 were found
in two independent analyses ﬁxed before
data taking was begun.
ALEPH data indicates an excess over Standard Model
processes consistent with a moderate (1.2σ)
upward ﬂuctuation of a 115 GeV/c2 signal.
The probability of observing this large an excess
from background processes is ≈ 10−3(3.3σ)
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Conclusion
There is a good possibility that the Higgs
is starting to become visible at LEP!
If this is so, then LEP has a unique opportunity,
which should not be allowed to pass.
As a result of our observation, and in anticipation
of the LEP result, ALEPH requests that LEP run in
2001, in order to collect ≈ 200 pb−1 at √s ≥ 208 GeV
This would give the four experiments the potential
to discover a Higgs boson around 115GeV
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